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| Date: | "-January 29 2009

~

Re‘: S Revrew of the Rarltan Bay Slag Publrc Health Assessment

1 have reviewed the Public Health Assessment for the Raritan Bay Slag Site Below are my-
comments that I am offering for your consideration. Please contact me 1f you have any
quest1ons Thanks . S . v
: . .
~ Comment 1 ' : Co e '
The document divides the site into 6 distinct un1ts although they are r1ght next to one another.
It is reasonable to assiime that an individual would access Area I'and 2 during the time
- period considering it is the first area right off the main road and parking lot. Area’s 3 and 4
. are-further away from the main entrance to the beach and not as frequented during this time
period compared to Area’s 1 and 2. Area 5 js the playground and separately evaluating risk
to this area is considered appropr1ate Area 6 is the jetty located in Sayreville and separately
'evaluat1ng risk to this expostire area is appropriate. It is recommended that the data set for -
Area’s 1 and 2 be combined and risk due to exposure of the various media be evaluated It is
also recommended that the data set for Area’s 3 and 4 be comb1ned and r1sk due to exposure
~of the var1ous media be evaluated :

- Comment 2 -

" The document evaluates exposure to lead using the full data set from an area and also -
evaluat1ng risk to lead using the full data set and exclud1ng outliers. It is recommended that
the document clarify the statistical analysis that’ was used to determ1ne that these sample 7
results are consrdered true outhers. . : -

Comment 3
Considering there are reS1dences r1ght next’ to the beach it may be reasonable to evaluate
beach lead concentrat1ons us1ng the res1dent1al scenar1o rather than the. recreat1onal scenario.

' _.Comment 4 »
The document evaluates the risk to lead for several age 1ntervals within the age of 12 84
months: This assumes that a child w1th1n this age interval is only exposed to contamination
for one season and not exposed over several years. This is a park/beach where children may -
access it year round and.over several years. This is confirmed by observ1ng the Day Care
Center taking tr1ps to the playground area on nice days. It can be expected that a child may
access Area’s 1,2 and 5 during the summer/spring/fall months dur1ng the day and over
several years. It is recommended that exposure to lead in these area’s be evaluated for the K

. full 0-84 month period. | Please see calculat1ons on the blood lead- levels and PI0
exceedences ’

)



Comment 5 S

. It is recommended that the follow1ng changes (in red). are made throughout the document

“The Adult Lead Model describes a methodology for assessing risks associated with non-

- residential (adult) exposures to lead in soil. It provides similar-outputs as the lEUBK lead
i.e., the fetal blood level and the PIO est1mate [USEPA 2003b] e ‘

. Comment 6

The daily lead intake is evaluated 1ncorrectly throughout the document. It does not take into
consideration the bloavallablllty ofilead in various media and it inchides an-incorrect daily
~intake. Soil lead has a bioavailability of 30%, whereas water lead is 50% by default. It is

- recommended that the calculations be corrected for all Area’s. Please see below for the
corrections for Area 1 (as an example)

) Soil: 1 474 mg/kg * 45 mg/day (1/1000) * 5 days/7 days = 47 ug/day ST

»Water 62 ug/l *0.05L day (5 days/7 days) =2.2. ug/day
'Bloavallablhty AdJustment oo b '

1474 mg/kg =47 ug/day +(5/3%22 ug/day) 47 +3.7 ug/day 51 ug/day

¢

Slnce we may consider these to be summer events 1 used discrete exposures for each -
.-exposure year to-consider a “washout” period. For each scenario, I-also included for

comparison the results of exposire begimming at 12 months age and continuing until 84
: months and 0- 84 month average PbB and PI0. :

- ) Column A - ‘ Column B
CAGE.- | Based on Mean Soil Cone. Ofi, | Based on Mean Soil Cone. Of.602
" (months) | 1,474 mg/kg and water source of 62 mg/kg and water source 0fi62 ug/l
o : ug/l o L :
- GM (ug/dl) - | P10(%) - | GM (ug/dl) _ P10 (%)
12-24 6.7 . 194 144 142
24-36 5.8 e 129 4. . |25
36-48 154 . 95 - |37 e
48-60 1438 162 33 - lo9
60-72 - . |43 - 39 - 3. 105 =
72-84 39. 25 |27 0.3
0-84 . |57 11.6 3.8 119
Comment 7
.Page 10

. The document states: “The site soil lead concentration was ‘added to the IEUBK model us1ng
- the alternate d1etary source parameter.” I would rephrase to: “The site soil and water
- exposures were: added to the IEUBK model altemate source parameter

Comment 8 . R

Page 11; 1 paragraph o -

The document states: “Although the blood lead levels for the age groups are below the action,
level ofi 10 ug/dl...” ‘This is typically an action level. I recommend deleting the language
and replacing with: “The P10 values ranged from 3-19% for the exposures in Table A and
were all below the 5% for the exposures in Table B. These data suggests that only when the



. Sl

more conservatlve soil lead concentratlon is’ 1ncluded in the assessment 1s the.risk i 1s
unacceptable (P10>5%) and then only for the age groups 1- 5 years.

O .Comment9

Page 11; 1% paragraph :
Itis recommended that the language “For the exposure scenario in Column B, it can be

~ concluded...” It is recommended that this language be excluded since it is reasonable to :

assume that this is an intermittent exposure that may occur over a 6 year period.
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" Health Consultation: A Note of Explanation

it

An ATSDR health consultatlon is a verbal or written response from ATSDR toa spemﬁc request .
_ for information about health risks related to a specific site, a chemical release, or the presence of
- hazardous material. In order to prevent or mitigate exposures, a consultation may lead to specific
actions, such as restricting use of or replacing water supplies; 1ntens1fy1ng environmental
samplmg, restrlctmg s1te access; or removing the contammated materlal B : R ~

In addition, consultatlons ‘may recommend additional publlc health actions, such as conductmg
health surveillance activities to evaluate exposure or trends in adverse health, outcomes;
' conductmg biological indicators of exposure studies to assess exposure; and providing health
education for health care providers and community members: This concludes the" health

. consultation process for this site, unless additional information is obtained by ATSDR which, in

the Agency’s opinion, indicates a need to revise or append the conclusions previdusly issued.

TN

You May Contact ATSDR Toll Free at
'1-800-CDC-INF O
or
V1s1t our Home Page at: http IIWww. atsdr cdc gov

\
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chronic oral ¢ exposure of: 3E-04 mg/kg/day (ATSDR 2007) Non -cancer- effects from
arsenic in soil at this area are very mmlikely.

Inctdental tngestton from surface water when swzmmtng The average daily
. dose from ingestion ofisurface water for antimony was calculated to be 1.6E-05
- - mg/kg/day and 5.4E-06 mg/kg/day for children and adults, respectively (see Table 7)
This is below the USEPA’s RfD ofi4E- 04 mg/kg/day and therefore non-cancer health
~ effects are very unlikely. The average daily dose from ingestion of; surface. water for - .
_ arsenic was calculated to be 5.8E-06 mg/kg/day and 2E-06 mg/kg/day for childrenand
adults, respectively. This is below the ATSDR MRL of: 3E 04 mg/kg/day and therefore
non-cancer health effects are very unllkely '

Total Ingestlon Dose When the 1ngestlon doses for both pathways are
combined, the total antimony dose is calculated to be 5.3E-05 and 9.9E-06 for children:
and adults; respectively (see Table 7). This is also below the USEPA’s RfD for chronic
oral exposure ofi4E-04 mg/kg/day. For arsenic, the total dose was calculated to be 2.7E-
05 and 4:6E-06 for children and adults, respectively (see Table 7). This dose is also
below the ATSDR’s MRL for chronic oral exposure ofi3E-04 mg/kg/day. Therefore, in
the exposure scenario of: combined ingestion dose from ingestion ofisoil and ingestion of:
water while swimming, non-cancer effects from ant1mony and arsen1c present in th1s area '
. are veryunllkely . S o S~ -

. \Lead: v
: ‘Lead exposures to children accessing the site using realistic scenanos"were.
evaluated using the USEPA lEUBR lead model and are presented below

Inczdental tngestton from soil and surface water when swzmmtng For this area,
the IEUBK model for assessing intermittent or variable exposures at sites was used to
- estimate the contribution from ingestion ofilead contaminated soil and surface water
(USEPA 2003b). Since it is more-plausible that children aged 12-84 months actively
~play with the sand and swim at the site, the blood lead level as contributed by lead
contamlnated\sml and surface water 1ngestlon was evaluated for th1s age 1nterval

The assumptions for the lead exposure scenario for chlldren aged 12 to. 84 months -
are as follows ' - : oo
L. --Children were exposed to soil and sutface water containing lead each time the
- area was visited over the three month period. The visit frequency was assumed to .
‘be five days per week over three months ofithe year. It was assumed that the
* child does not returi to the site for. the remainder ofithat year but continues to
return every year from age ofi12 months through 84 months for three summer
- monthsofithe year (intermittent exposwwes). This scenario considers a lead - -

0.



| Rece] to'r *“Ingestion | No. of Days ofi, | Body
Media Po ulztion %{ate ~.Exposure Per ' | Weight _
Soprane - ' Year (kg) -
- Child | 100 mg/day 17
Soil — : ' _ L~ :
Adult. .50 mg/day | 60days(5days | 70

— : per week, 3’ -
“ Surface | Child - | 0.05L/day | months peryear) | 17

- Water | Adult. | 0.07L/day | 70

R Lead is considered separately using'the USEPA Integrated Exposure Uptake
- Biokinetic (IEUBK) model for children and the Adult Lead Methodology (ALM) model
for adults. These models predict total human exposure as measured by the amount ofi

. N . .
, The follow1ng sectnon descr1bes the calculated doses and pubhc health ;
1mphcatlons for non-cancer health effects for each exposure pathway on an area-by-area
- basis.  Results are presented and compared to MRLs in Tables 7 through 11 for all
contamlnants oficoncem except lead.. : S

. -lead in blood, based on contaminant levels‘in the environment. In this health

consu_ltation, the IEUBK model was used to calculate the geometric mean ofilead in
blood in children, aged up to 84 months (USEPA 1994a). Each age group was modeled
separately because the exposures at the site are intermittent in nature.” The model also
.. provides the probability estimate (expressed as Pyo) that.a typical child will have a blood -
* . - lead level greater or equal to the level oficoncem established by the U.S: Centers for
Disease Control and Prevention (10 nig/dL). This Py estimate should be at or below a -
_.protection level ofifive percent, i.e., Pjo < 5. percent, as recommended by the. USEPA
Office ofiSolid Waste and Emergency Response (USEPA 1994b). The Adult Lead Model
- describes a methodology for.assessing risks associated with non-residential exposures to
lead in sonl It prov1des similar-outputs as. the 1EUBK lead model [USEPA 2003a].

- -Area 1: »-Laurence Harbor Seawall Slag area at the base ofi the park on the
waterfront (1nclud1ng along Margaret’s Creek) «

Antlmony and Arsenic:

t Inc:dental tngestton from sod leen the above described assumptlons about

exposure frequency and duration and an average concentration ofi35 mg/kg for antimony,
__ the average daily dose from ingestion was estirnated to be 3.7E-05 mg/kg/day and 4.5E-

06 mg/kg/day for children and adults, respectively (see Table 7). This dose is belbw the

‘USEPA’s RID for chronic oral exposure ofi4E-04 mg/kg/day (USEPA 1992). Therefore,
-.. non-cancer éffects from antimony in soil at this area are very unlikely. For arseric, the

_ average daily dose from ingestion was estimated to be 2.1E-05 mg/kg/day and 2: 6E-06
mg/kg/day for children and adults, respectlvely Thls dose i is below the ATSDR MRL for

PR
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To ensure that MRLs are sufﬁclently protectwe the extrapolated values can be
several hundred times lower than the observed effect levels i in experimental studies.
When MRLs for specific contaminarits are unavailable, ottter health based comparison
values such as USEPA Reference Dose (RfD). The RfD is an estimate of:a dally oral
exposure to the human population (1nclud1ng sensitive subgroups) that is likely to be
without an appreciable risk of: deleterious effects during a lifetime. -~ -« -

, NJDHSS evaluated non-cancer health risks based on reallstlc recreational
exposure scenarios for children and adults who may come into-contact with soils in all
areas and surface water at Areas 1,2, 4 and 5., The recreational exposure scenario
assumes a seasonal exposure over the period of; three summer months. While it is noted
and observed that some ofithe mentioned recréational activities occur at times outside of

_the summer months, it is assumed the summer month exposure duration would result in

maximum contact with contaminated beach soil and surface water (part1cularly for

chrldren) - L ' S -
Exposures are based on ingestion of: contam1nated med1a non-cancer exposure ,

doses were calculated us1ng the followrng formula: :

CxIRxEF ED
. BW AT

Exposure Dose (mg/kg/day) =

o . P _
where mg/kg/day mllllgrams oficontaminant per kilogram ofibody welght per day;
C = concentration of.contaminant in sorl (mg/kg) or concentratron ofi
contaminant in water (pug/L);. ‘ : :
IR = SOll ingestion rate (mg/day) or water 1ngestlon rate (L/day)
"EF= exposure factor representing the site- specrﬁc exposure scenario;
ED= exposure duration (years); -

N

e AT= averaging time (years); and. -

BW = body weight (kg)

, Based on 1 the USEPA Exposure Factors (USEPA" 1997*USEPA 2008) and site-
spec1f1c conditions, the followrng assumptrons were used to calculate exposure doses f or
chlldren and adults: : : « ‘



surface water would represent a comprehens1ve evaluatlon as contact with sedlment '
' would constitute a minor portion of the exposure assessment

!

To sumr‘nanze, these are the completed exposure pathways for the site:

o Areas 1 2,3,5 and 6: Inc1dental 1ngestlon of s01l contamlnated with antlmony, t
- arsenic, lead and copper. : : \

e Areas 1,2, 4 and 5: Incidental ingestion of surface water contamlnated w1th ,
- antimony, arsen1c lead and_ copper whlle swimming. -

,Public Health Impllcatlons o ) S ' '- A

When determlnlng the publlc health 1mp11catlons of exposure to hazardous
“contaminants, NJDHSS considers how much of the contaminant people might come into
‘contact with and compares-these contaminant exposuré doses with health protective
' comparison 'values. When contaminant exposure dose levels are below health-based

comparison values, health impacts from exposure to those levels are unlikely. -

- Contaminant levels exceeding comparison values do not indicate that health 1mpacts are

: llkely but instead warrant further evaluation.
Non-Cancer Health Effects

~ To assess non-cancer health effects, ATSDR has developed Minimal Risk Levels
(MRLs) for contaminants that are commonly found at hazardous waste sites. An MRL is’
an estimate of the dally human exposure to a hazardous substance at or below which that’
substance is-unlikely to pose a fheasurable risk of adverse non-cancer health effects.

-MRLs are developed for a route of éxposure, i.e., ingestion or inhalation, over a specified

time period, e.g., acute (less than 14 days); 1ntermed1ate (15.--364 days); and chronic
‘(365 days or more). MRLs are based largely on toxicological studies in animals and on-
reports of human occupatlonal (workplace) exposures. MRLs are usually extrapolated
doses from observed effect levels in animal toxicological studies or occupational studies,
and are adjusted by a series of uncertainty (or safety) factors or through the use of

" statistical models. In toxicological literature, observed effect levels include:

‘s no-observed-adverse- effect level(N(:)AEL) and
R ) Iowest-observed-adverse effect level (LOAEL)

‘NOAEL'is the highest tested dose ofa substance that has been reported to have no -
~ harmful (adverse) health effects on people or animals.. LOAEL is the lowest tested dose
" of.a substance that has been reported to_cause harmful (adverse) health effects in people
=" ""or animals. If¥ order to provide additional perspective on these health effects, the
: calculated exposure doses were then compared to observed effect levels (e.g., NOAEL,
- ———LOAEL). -As the exposure dose i increases beyond the MRL to the level of the NOAEL

ot andfor LOAEL the llkellhood of adverse health effects 1ncreases

{»




, "Columh A "~ ‘ColumnB
- Based on mean soil cone. of 1,474 Based on mean soil cone. of 602
Age mg/kg and water cone. of 62 pg/L mg/kg and water cone. of 62 pg/L
(months) | - Blood Lead o . Blood Lead - - o/
- | Level ugdry | .- Poh) Level @gary | e
- 12-24 6.0 - 14 3.7 . 1.8
24-36 53 . - 8.5 33 . 0.9
~36-48 48 59 | 30 . 0.53
48 - 60 43 3.6 27 ] 0.24
60-72 | 38 = 2. .24 0.11
72 - 84 - 34 .1 2.1 . 0.0
12-84 - : R N _- A
Intermlttant 4.6 59 1 29 : 0.61

*Geometric Mean lead levels in blood; “probability of l;lood lead level > 10 pg/dL

The aboVe table presents a range of possible risks for children who access the site.
~ for three months of the year. The blood lead levels for all the age groups are below the -
action level of 10 pg/dL for Column A and Column B. The Py value for the individual

age-years (from one to seven'years) ranged from one to 14 percent for Column A and
from 0.05 to two percent for Column B. - For the exposure scenario based on Column A,
it can be concluded that if a group-of one to four year olds were to visit the site five days

- a week for a period of three months; more than 5 percent of thein will have blood lead
levels above 10 |1g/dL For seasonal exposures that occur in successive years for a period
of seven years (one to seven years) for a child accessing the site, the predicted blood lead

. concentrations for each age-year of exposure were averaged and the mean blood level

- was predicted to be 4.6 pg/dL with an associated Py value of 5.9 percent. It is more.
likely that the exposure scenario will be the one that is presented in Column B, based on

~ the mean level that excludes the one elevated sample of 10,200 tmg/kg. That particular
sample was collected from a piece of soil in an area infrequently accessed by individuals

~ (i.e., is not on the beach or on the shore- front). Accumulation of lead in the body can

- cause damage to the nervous or gastroirntestinal system, kidneys, or red blood cells

(ATSDR 2006). Children, infants; and fetuses are the most sensitive populations. Lead
may cause leaming difficulties and sumted growth, or may endanger fetal. development -

- -Health effects associated with lead exposure, particularly changes in children's
neurobehavioral development, may occur at blood lead levels so low as to be essentially
without a threshold (i.e. , 10 NOAEL or LOAEL is ava1lable)

.. An adult blood lead model estlmated a geometric mean blood lead level of 4.4
pg/dL for adult workers based on the high soil lead mean of 1,424 mg/kg and a surface
water concentration of 62 pg/L (see Table 12). As such, adverse health effects to adults
assoc1ated with lead exposures from this area are not ‘expected.

12




“wash- out > period in between the annual cycles of intermittent exposures over
the course of a Chlld life from 12 — 84 months. : .

2. vThe swimming was assumed to last one hour per visit S

3. The lead concentration ofi resrdential soil was assumed to be 50 mg/kg (ATSDR
2002). The daily site soil and water exposures were added to the IEUBK model
altemate source parameter. IEUBK model default. values were used for all other .

" vanables (USEPA 2002). : C

4. The daily lead intake for use in the model was calculated using. the average soil
~ lead concentration (1,474 mg/kg) and average surface water lead concentration
~ (62 pg/L). Since. the average soil lead in this area was driven by one very
_ elevated sample, an alternate analysis was also done excluding this value and
* using an average soil lead ofi602 mg/kg. The IEUBK model assumes lead
~ bioavailability ofi30% and 50% for soil lead and water lead, respectively. The
calculation for the average soil lead concentration of 1,474 mg/kg is shown
g below - : L
Soil: 1,474 mg/kg*452mg/day*(l/ 1000)*(5 days/7 days)*(30%) = 14.2 pg/day - .
Water: 62 pug/L*0.05 L/day*(S days/7 days)*(50%)= 1.1 pg/day 4 B
_Total lead intake 14 2 pg/day +1.1 p.g/day = 15.3 pg/day

- The predicted geometric mean blood lead levels and the probability ofi blood lead levels

exceeding 10 pg/dL (P,o) for children are shown in the following table. The exposure

" estimate characterizes children who return to the site for.a period ofithree months each
year, and whose added blood lead burden is eliminated during the intervening months

) between successrve annual exposures :

/

' For seasonal exposures that are : restricted to only a fraction of a year (e g, suminer months), some of the
lead burden accumulated during thé exposure season will be eliminated during the intervening months
‘between seasonal exposures. However, the IEUBK model cannot simulate this loss of lead; model
predictions correspond to a full year of exposure to a contact exposure level regardless of the actual
exposure period. For seasonal exposures that occur in successive years, the TRW recommends that 3
. exposures be simulated for individual age-years and predicted blood lead concentrations.for each age-year
of exposure be averaged (USEPA-S4O R-03-008) OSWER # 9285.7-76 page 30. L

? Daily soil-dust ingestion rate is an age-specific range in the IEUBK model (85-135 mg/day). The USEPA |
default child ingestion rate of 100 mg/day represents a reasonable central value for the age- specific range.
The soil-dust ingestion rate is a composite of soil ingestion (45%) and dust lngestlon (55%); hence 45
mg/day is a reasonable mgestlon rate for assessing exposure to outdoor soil sources. '

’ ,’ rl " B - ll ‘



source of contamination; :
environmental media and transport mechanisms
point ofiexposure; . : :
route of exposure; and

a receptor population;

bW~

' Generally, the ATSDR considers three exposure ‘pathway categories: 1) completed
exposure pathways, that is, all five elements of a pathway are present; 2) potential exposure
pathways, that is, one or more ofithe elements may not be present, but information is
insufficient to eliminate or exclude the element; and 3) eliminated exposure pathways, that is,
one or more of the elements 1S absent

To evaluate potential exposures to contaminants in the soil, sediment and surface

water at the Raritan Bay Slag site, NJDHSS evaluated the environmental data and A
considered how people might come into contact with contaminants in soil. The poss1ble
- "'pathways’of exposure are incidental ingestion of contaminated soil, sediment and surface
-water. In other words, in order to be exposed to contaminants in soil and sediment, one

' must come into contact with the soil by eating soil/sediment adhered to fingers or food
items. For surface water, one must drink water while sw1mming in order to be exposed to
contaminants in surface water. Dermal contact with contaniinated soil, sediment and
surface water is also possible during recreational activities. The extent of dermal -
absorption of contaminants depends on the area and duration of contact, chemical and
physical attraction between the contaminant and the media (loosely or tightly bound), and_
the ability of the contaminant to penetrate the skin.- Although the potential for exposure
by dermal absorption of: chemicals exists, ATSDR generally considers dermal exposure.
to be a minor contributor to the overall éxposure dose relative to.contributions_from
ingestion and inhalation for most exposure scenarios (ATSDR 2005)..

- Surface and sub-surface s011s In Areas 1, 2, 3, 5 and 6, adults and children have
been observed engaging in activities such as fishing, clamming, walking, dog walking,
sitting on slag, nnming, playing, lying on a blanket, digging, shell/rock collecting, ATV

“use,'and eating and dririking (see photographs in the Appendix). Individuals accessing
‘these areas were likely to be exposed to surface soil contaminated with antimony, arsenic,
“copper and lead during the observed recreational activities. Small children may have
been more exposed than older children and adults because they have more hand to-mouth
‘contact with sml :

Surface water: Activity-based surface water samples were collected in Areas 2
and 4; routine water samples were collected from Area 1 and 5. Results indicate that
adults and children swiniming in the water in these areas could be exposed to-antimony,
arsenic and lead.  Observed uses ofithese areas also include fishing, clamming, and
crabbing which would result in contact with surface water resulting in incidental
ingestion, but is cons1dered to be minor when compared to the iiigestion of surface water
’ ‘while swmiming

Sediment: As soil results are s1milar to sediment results ‘this media will not be E
~ considered in farther evaluation Itis thought that exposures from contacting sml and
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Area 4: The beach area between the thirdjetty and the Cheesequake Creek
eastem inlet had the Iowest contaminant levels for the metals of concem in soil and
sediment; there were no exceedances above the CVs (Table 4) The metals in surface

water were elevated above the CVs in.all samples

- Area $: Another area of potentlal concem is the Cheesequake Creek Inlet
Western Slag Jetty (Area 5) where activities such-as walking, fishing, clamming,
crabbing, sitting on slag and eating and drinking have been observed. The surface soil
results (see Table 5).from this area show an extremely high concentration of lead '
(maximum concentration was 198,000 mg/kg). Seven out of eight surface soil samples
were elevated above the CVs for antiinony, arsenic and lead. The sub-surface samples
were elevated as well, and the maximuin lead level was 21,500 mg/kg Surface water

' samples were also elevated for antimony, arsenic and lead in a maJorlty of the samples.

Area 6: Only surface soil samples were collected in th1s area. The maJorlty ofithe

park and playground area soil samples were not elevated; the average soil levels were
below the CVs (see Table 6a). Two samples were elevated for arsenic (34 and 114
" 'mg/kg) and these samples were in the park area. Approximately one fourth ofithe
~'samples were above the. CV for antimony. The NJDEP had collected three samples from

this area (see Table 6b) and none of the samples were elevated above the CVs.

“In summary, the contammants of concem selected for further evaluatlon in the .
vanous areas are as follows o

~

| Area 3

E Area 4

Media Areal | Area 2 _ Areas _ Area6 .
Soil . Lead B v Antlmony,_
. . ) : - Antimony Arsenic
- | Antimony, | Antimony, : Antlmony,- N
Surface ) . Arsenic,
water Arsenic, | Arsenic, .| Arsenic, | Copper
' Lead -Lead Lead 2,
N . o S — Lead
- {Sediment | . _ - :
‘Discussion

- The method for assessing whether a health hazard exists to a'commrmlty is to

-~ determine whether there is a completed exposure pathway from a contaminant source to a .
receptor populat1on and then whether expostues to contammatlon are hlgh enough to be -

’ of health concem _

Exposure Pathway»Analysis o

e —— A1 €XpOSUTE pathway- isa series ofisteps starting with the release of a contaminant in

a media and ending at the mterface w1th the hnman body. A completed exposure pathway -

~ consists ofifive elements:

i S

/



antimony, arsenic and lead were elevated in some samples in surface sorl surface water
and sediment (see Table 1a). Copper was not elevated above the comparison value in any
sample. The average lead concentration in surface soil was'1,474 mg/kg; this average
was driven by one very elevated sample of: 10,200 mg/kg which was collected from soil -
that was located in a mnoff migration pathway between the slag and Margaret’s Creek
area. Approximately one-half of:the surface soil samples contained arsenic, antimony
and lead at levels that exceeded the CVs. With regard to soils below the surface, samples
~ taken at various depth intervals indicated lead levels exceeding the CV. Halfiofithe
subsurface soil samples had lead levels exceeding the USEPA Screening Guldance value.
The majority of: the surface water samples were elevated above the companson values for
all metals : ‘
Table 1b shows the results ofithe sampling that NJDEP conducted between May
and July 2007. In Area 1, all the levels detected for antimony, arsenic, copper and lead
were higher than the USEPA results. Ofithe 24 samples collected, 22 samples were.
elevated above the lead USEPA Screening Guidance value. The average lead level was
18,503 mg/kg and the maximumv lead concentration detected was 142,000 mg/kg.

Area 2: The Laurence Harbor beach area between the Seawall and the first jetty
(Area 2) is ofiparticular interest as it had been previously sampled by the NJDEP and the
area is easily accessible for recreational activities. . Surface soil sampling results indicated
a hot spot on the beach where lead levels were elevated, with an average concentration
- was 526 mg/kg and a maximum hotspot concentration ofi 1,630 mg/kg (Table 2a). Seven |
out ofi12 samples were elevated above the USEPA Screening Guidance value for lead. .
Arsenic and antimony were also elevated in the surface soil samples. These elevated
levels appear to be scattered throughout the sampled beach area.

In addition to' surface sorl sampling in the hotspbt in Area 2, the USEPA also
collected subsurface samples. The results from limited subsurface lead levels, collected at .
a depth ofi6-12 inches and 12-18 inches, were very high (649-23,800 mg/kg). Arsenic -
and antimony were also elevated in the subsurface soil samples. Surface water results
show that antimony, arsenic and lead were elevated above CVs for all samples tested
(Table 2a). ~

o As shown in Table 2b, the NJDEP sampling results indicated comparable levelsto
“the USEPA results. The maximum lead level was 1,090 mg/kg, close to the USEPA
- max1mum lead level ofi l ,630 mg/kg in surface sorl

Area 3: The area between the ﬁrst and second Jetty in Laurence Harbor has -

results only for surface soil sampllng and this area had two samples that were elevated -

above the lead CV (Table 3a). The results for antimony and arsenic in surfacé soil were -

all rejected on the basis ofilaboratory quality assurance/control. The NJDEP sampling -

~ results, as shown in Table 3b, are similar to the results obtained from USEPA sampling’
- with regard to the average concentratlon for lead. :

L | .o



Site Visit

Som1a Aluwalla and Sharon Kubiak; NJDHSS ‘and Nick Magrlples USEPA
conducted a site visit on December'9, 2008. The purpose was to visually inspect the
areas of concem that are the subject of this health consultation. The snow. fencing arourid
the beach area “hot spot” was largely missing and it was noted that at low tide the fencing

~was easily circumvented. Staff noticed the presence of slag along the Laurence Harbor
Seawall and on the adjacent sediment areas, as well as in less accessible areas of the
~ Margaret Creek. During the course of about a half hour, staff observed approximately 10
individuals utilizing the park area and walking path. Addltlonally, an individual was seen
using a metal detector on the beach area on the Laurence Harbor side of Cheesequake
Creek. Photographs of persons engaged in recreational activities are shown in the -
Appendix; these photographs were taken over the last several months by the USEPA and
NJDHSS. , . : _ . . ‘

Environmental Contamination

A On September 10-16, 2008, the USEPA collected samples from Areas 1-6,-as
_ shown in Figure 1. Tables la through 6a provide summary statistics for the results -
‘obtained by USEPA from surface soil, surface water and sediment sampling in the six .
. areas. The total numbers of samples collected are not equal within each set for a
contaminant as data validation review resulted in rejection of some individual data -
results. ‘The surface water samples from Areas 2 and 4 were collected by stirring up
- sediment and collecting the water and sediment entrained in the water column, known as

. activity-based sampling. The results of surface water samples (in Tables la through 6a)

are presented as the comp11at10n of total metal and dissolved metal results for each

sample. Per USEPA’s request, this evaluation focuses on the following metals:

antimony, arsenic, copper and lead. Data from NJDEP samplrng is also prov1ded in
Tables 1b through 3b and Table 6b. - : , o . J

. .~ Thereare a number of comparlson values (CVs) available for screening

_envirorunental contaminants to identify contaminants of concem. These include ATSDR
Environmental Media Evaluation Guides (EMEGs) and Reference Media Evaluation

- Guides (RMEGs). EMEGs are estimated contaminant concentrations that are not -

expected to result in adverse non-carcinogenic health effects. RMEGs represent the -

concentration in water or soil at which daily human exposure is unlikely to result in

adverse non-carcinogenic effects. For lead in soil and sediment, another CV includes the ‘

USEPA Screening Guidance value of 400 mg/kg. For lead in surface water, the USEPA

drinking water action level of 15 micrograms per liter (ug/L) was used as a comparison

~ value. Both these CVs are considered to be conservative values used in screening

‘potential contaminants of concem as these are based on residential sorl standards and

' dnnkrng water standards ‘ :

_ " Area 1: The Laurence Harbor Seawall area is the slag area at the base of the park
“on the waterfront (including along Margaret’s Creek). Results from Area 1 indicated that




Statement of Issues o PR

Th1s health consultation is in response to the United States Environmental
Protectlon Agency (USEPA) request to evaluate results from environmental sampling’ at
. the Raritan Bay Slag site and assess the public health implications of the results. This
consultation provides an evaluation of surface soil, sediment and surface water samples
collected by the USEPA in September 2008 from the Laurence Harbor Seawall and the
Cheesequake Creek inlet areas, collectwely comprising the Raritan Bay Slag site. The
~ health consultation was prepared by the New-Jersey Department of Health and Senior

Services (NJDHSS) through a cooperative agreement with the federal Agency for Toxic
Substances and Disease Reglstry (ATSDR) »

-

| Background |

The Raritan Bay Slag site is located in the Laurence Harbor section of Old Bridge
~ and in Sayreville along the Raritan Bay. The portion of the site that is in Laurence
Harbor is part of what is now called Old Bridge Waterfront Park. For the purposes of this
health consultatron the s1te consists of six areas (see Figure 1): - ,

" 1. Laurence Harbor Seawall: Slag area at the base of the park on the
o waterfront (including along Margaret’s Creek) -

~ 2. Laurence Harbor Beach: Area between Seawall and first jetty
3. Laurence Harbor Beach: Area between first and second jetty
4. Laurence Harbor Beach: Area between th1rd Jetty and Cheesequake

. Creek Inlet eastem jetty '

5. Cheesequake Creek Inlet Western Slag J etty in Sayrevrlle

‘ _6; _VLaurence Harbor park and playground area .

‘Lead slag was deposited along the beachfront in the late 1960s and early 1970s.
The New Jersey Department of Envrronmental Protectlon (NJDEP) sampling. conducted
at the beach area near the Seawall and a nearby park identified an area of concem in the
beach area in 2007, based on high lead concentrations in the soil. Based on NJDHSS
recommendations (ATSDR 2007), temporary “snow” fencing was placed in this area and
. “Keep Off” signs were posted in the park along the fence-lme ared (consisting of a spllt
rall fence) borderlng the edge of the Seawall

. TheNJ DEP requested that the USEPA perform atemoval actlon on the Laurence

- Harbor Seawall. Subsequently, the USEPA identified another pptential area of concemn, a
jetty on the Sayreville waterfroht, adjacent to the Laurence Harbor beaches. Both lead
slag and cmshed battery casrngs were also’ present on the Jetty - Lo

The USEPA removal assessment is ongoing, and 1ncludes the collectron of sorl
~ sediment, surface water, blologlcal and slag samples along the Seawall _,etty and the
‘beaches. - :



- R . 'Summary

_ In November 2008, the United States Env1ronmental Protectlon Agency requested_
the Agency for Toxic Substances and Disease Registry and the New Jersey Department
of Health and Senior Services to evaluate sampling data collected at six areas at the
_Raritan Bay Slag site, located at Old Bridge and Sayreville, New Jersey. Samples
~- included the collection of surface and subsurface soil, surface water and sediment.
samples from a slag area at the base of the park on the waterfront (Area 1), thre¢ beach
- areas (designated as Areas 2, 3 and 4); one jetty (Area 5)and a park and playground area
(Area 6)

The primary contaminants of concem were antlmony, arsenic and lead Based on
_ observed uses of these areas and evaluation of environmental contamination, New Jersey

e Department of Health and Senior Services and Agency for Toxic Substances and Disease -

Registry detennlned that children and adults could be exposed to lead at three of the areas
at levels that could be harmful to health. The New Jersey Department of Health and
Senior Services and Agency for Toxic Substances and Disease Registry consider Areas 1, -
2 and 5 to be a Public Health Hazard based on data provided to New Jersey Department
of Health and Senior Services as of November 2008. High lead levels in surface and
subsurface soil and in surface water could result in lead exposures of health concem from
recreational activities such as sitting on slag and eating and drinking, playmg on sand
and/or swimming. The New Jersey Department of Health and Senior Services
recommend that the United States Environmental Protection Agency should restrict

access to the slag area at the base of the park on the waterfront (Area 1), the beach area

* between the Seawall and the first jetty (Area 2) and the Cheesequake Creek Inlet

Westem Slag Jetty (Area 5) :




Area 2: -Laurence Harbogr Bﬂea‘ch: Area betwéen Seawall and first jetty

Antimonv and Arsenic:

Incidental tngestton from sorl Antimony and arsenic both had an average sonl

* concentration ofi20 mg/kg Using this concentration, the average daily dose from™
ingestion was estiniated to be 2.1E-05 mg/kg/day and 2.6E-06 mg/kg/day for children
and adults, respectively for both metals (see Table 8). This dose is below the USEPA’s_

~ RfD for chronic oral exposure of 4E-04 mg/kg/day for antimony and the ATSDR’s MRL
ofi3E-04 mg/kg/day for arsenic. Therefore, non-cancer effects from antimony and ,
arsenic in soil at this area are very unlikely. S o

~ Incidental ingestion front surface water when swimming: The. average daily

. “dose from ingestion ofisurface water for antimony was calculated to be 1.0E-05

mg/kg/day and 3.4E-06 mg/kg/day for children and adults, respectlvely (see Table 8).
This is below the USEPA’s RfD ofi4E-04 mg/kg/day and therefore non-cancer health -
effects are Very unlikely. The average daily dose from ingestion ofisurface water for
“arsenic was calculated to be'1.6E-05 mg/kg/day and 5.4E-06 mg/kg/day for children and
adults, respectively. This is below the ATSDR’s MRL ofi 3E-04 mg/kg/day and therefore
non-cancer health effects are very imlikely.

Total lngestlon Dose:- When the ingestion doses for both pathways are -
combined, the total antimony dose is calculated to be.3.1E-05 and 6.0E-06 for children
-and adults, respectively (see Table 8). This is also below the USEPA’s R{D for chronic
oral exposure of 4E-04 mg/kg/day. For arsenic, the total dose was calculated to be 3.7E-

105 and 8:0E-06 for children and adults, respectively (see Table 8). This dose is also
- below the ATSDR’s MRL for chronic oral exposure ofi3E-04 mg/kg/day Therefore, in

the exposure scenario oficombined ingestion dose from ingestion ofisoil and mgestlon of

- water while sw1mm1ng, non-cancer effects from antlmony and arsenic present m th1s area -

are very unlikely."

P T T T A P R

Incidental ingestion from soil and surface water when 'sw1mrrung' For this area, the
- 1IEUBK model for assessing intermittent or variable exposures at sites was used to

estimate the contribution from mgestlon of lead contammated soil and surface water
(USEPA 2003b).

T The assumptlons for the lead exposure scénario for chlldren aged 12 to 84 months areas -

follows

1. "Children were exposed to sonl and surface water contammg Tlead each tlme the
- area was visited over the three month period. The visit frequency was assumed to

o T ‘be five days. per week over three months ofithe year. It was assumed that the

child does not retum to the site for the remainder ofithat year but continues to.
retum every year from age of 12 months through 84 months for three summer

13
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months of: the year (1nterm1ttent exposures) Th1s scenario considers-a lead
- “wash-out” perlod in between the annual cycles of intermittent exposures over the
- course of a child life-from 12 - 84 months ' :

2. The swimming was assumed to last one hour per visit.
. : . l v

3. The lead concentration of residential soil was assumed to be 50 mg/kg (ATSDR
- 2002). The daily site soil and water exposures were .added to the IEUBK model
altemiate source paraméter. |IEUBK model default values ‘were used for all other -
varlables (USEPA 2002) :

4. The dally lead initake for use in the model was calculated using the average soil

lead concentration (526 mg/kg) and average surface water lead concentration

" (1,124 pg/L). The IEUBK model assumes lead bioavailability of 30% and 50%
for soil lead and water lead, respectively. The calculation is shown below:

Soil: 526'mg/kg*45mg/day*(l/l00(.))*(5'days/7 days)*(30%) = 5.1 jig/day
- Water: 1,124 ng/L*0.05 L/day*(5 days/7 days)*(50%) = 20.1 pg/day
Total lead 1ntake 5 1 ug/day +20.1 pg/day 252 lJ.g/day E

The predicted geometrrc mean blood lead levels and the probability of blood lead levels
exceeding 10 pg/dL (Plo) for children are shown in the follow1ng table '

_ , Based on mean soil cone, of 526 mg/kg and
Lo N e water cone. of : 1,124 pg&- R
_ Age (months) Blood Lead Level’l : - bl
| | C(pg/d) ks
'12-24 |, . 84 . - 36
- 24-36 R 7.3 25
36 -48 - 6.7 20 -
-~ 48-60 60 .14
60-72 | - 54 - 9.3
. 72-84 4.8 3 » 59
12-84 6.4 18

: ’Geometrlc Mean lead levels in blood probablllty of blood lead level > 10 pg/dL. .

The geometric mean blood- lead levels for all the age groups are below the action
level of 10 pg/dL. The Pyo value ranged from approximately six to 36 percent for the 12-

- 84 months age groups." It can be concluded that if a group of one to seven,year olds were

“to visit the site five days a week for a period of three months, more than 5 percent of
them will have blood lead levels above 10 pg/dL. The predicted mean blood level for a
child who accessed the site for three months of:the years each successive year over a -
seven year period (1 — 7 years) was calculated to be 6.4 pg/dL with an associated Pyo
value of .18 percent.- Overall, this area does pose a lead hazard to chlldren

g




An adult blood lead model estimated a geometric mean blood lead level of 4.7
pg/dL for adult workers based on the mean soil lead of 526 mg/kg and a surface water
concentration ofi 1,124 pg/L (see Table 12) As such, adverse health effects to adults ‘
assoc1ated with lead exposures from this area are not expected

~ Area3: Laurence Harbor Beach: Area between f1rst and second jetty

Lead:

Incidental ingestion from soil: For this area, the IEUBK model for assessing
intermittent or variable exposures at sites was used to est1mate the: contnbutlon from

ingestion ofi lead contamlnated soil (USEPA 2003b)

,)_

The assumptlons for the lead exposure scenarlo for ch11dren aged 12 to 84 months are as
follows: - : ~ : :

N
i

L.

.Children were exposed to soil cbntaining vlead each time the area was visited over

-the three month period. The visit frequency was assumed to be five days per

week over three months ofithe year. It was assumed that the child does not return

“to the site for the remainder ofithat year but continues to retum every year from

2

3

age-ofi 12 months through 84 months for three summer months ofithe year

- (intermittent exposures). This scenario considers a lead “wash-out” period in -
- between the amualcycles of 1nterm1ttent exposures over the course ofia child llfe '
from 12 84 months. . ', ‘ - '
The lead concentratlon of res1dent1a1 soil was assumed to be 50° mg/kg (ATSDR
2002). The daily site soil exposure was added-to the IEUBK model alternate
source parameter lEUBK model default values were used for all other variables
- (USEPA 2002) - ST : an

P RN TH \

- The daily lead intake for uSe in the model was calculated uSing’t’he average soil

- lead-concentration-(321 mg/kg). The IEUBK miodel assumes’ lead bloavallablhty
-~ of 30% for soil lead The calculatlon is shown below o ,

Soﬂ 321 mg/kg*45mg/day*(1/ 1000)*(5 days/7 days)*(30%) 3.1 ug/day :




(

L .

‘ "The predicted geometrlc mean blood lead levels and the probability of blood lead levels
exceedmg 10 pg/dL (Pyp) for chrldren are shown in the followmg table

v Based on mean soil cone. ofi
. Age - 321 mg/kg |
- - | (months) | 1504 T ead b
o : | Level® (ng/dL) P (%)
- 12-24 2.6 . .02
24 - 36 _ 23 0.09
_ | 36-48 21 ) 0.05
S 1 .48-60 |. 1.9 0.02
| 60-72 ‘ 1.7 1 0.01
72 -84 1.5 0

- *Geometric Mean lead levels in blood probabrhty of
~blood lead level > 10 ‘ug/dL

The blood lead levels for children aged 12-84 months are bellow’ the action level
(10 pg/dL). The P,q values are bélow the recommended protection level ofifive percent.
- There is no lead associated health risk for these age groups from ingesting soil in thrs
area. ,

An adult blood lead model estimated a geometric mean blood lead level ofi2.5
ug/dL for adult workers based on the mean soil lead ofi321 mg/kg (see Table 12). As
such, adverse health effects to adults assocrated wrth lead exposures from this area are
" not expected. : :

‘Area 4: Laurence Harbor Beach Area between third jetty and Cheesequake Creek
vInlet eastern jetty : ,

'Antimony and Arsenic: ) o

- Incidental ingestion from sutface water when swimming: Thc average daily

" dose from ingestion ofi surface water for antimony was calculated to be 3.2E-05
mg/kg/day and 1.1E-05 mg/kg/day for children and adults, respectively (see Table 9).
This is below the USEPA’s RfD ofi4E-04 mg/kg/day and therefore non-cancer health
-effects are very unlikely.” The average daily dose from mgestron ofisurface water for
arsenic was calculated to be 7.9E-06 mg/kg/day and 2.7E-06 mg/kg/day for children and

adults, respectively (see Table 9). This'is below the ATSDR’s MRL ofi 3E 04 mg/kg/day

and therefore non-cancer health effects are. very unlikely.

'Lead:_ : : ‘ S C ' o S

- Incidental tngestlon JSrom sur}"ace water when swimming: For this area, the IEUBK
" model was used estimate the contribution from ingestion ofilead contaminated surface

water when swimming.

;
K !
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The assumptlons for the lead exposure scenario for chlldren aged 12 to 84 months are as
follows: . AR S : .

1. Children were exposed to water containing lead each time the area was visited. -
The visit frequency was assumed to be five days per week over three months of;
the year. It was assumed that the child does not retum to the site for the.
remainder ofithat year but continues to retum every year from age of 12 months
through 84 months for three summer months .of the year (1nterm1ttent €XPOSUrES).

This scenario cons1ders alead ¢ ‘wash-out” period in between the amual cycles of

- intermittent exposures over the course ofia Chlld life from 12 84 months
2. The swunmlng was assumed to last one hour per visit.

3. The dally lead 1ntake for use in the model was calculated us1ng the average
surface water lead concentratlon (70 pg/L) The calculation is shown below

Water: 70 ug/L * 0.05 L/day (5 days/7 days) * (50%) = 1.25 ug/day

4. The lead concentratlon of res1dent1al sonl was assumed to be 50 mg/kg (ATSDR
2002). The dally site water exposure was added to the IEUBK model altemate
source parameter. IEUBK model default values were used for all other variables

~

(USEPA 2002)
- The predlcted geometric mean blood lead levels and the probablllty ofiblood lead levels
exceedlng 10: ug/dL (P.o) for chlldren are-shown in the follownng table: s L
Age o Based on mean water cone. of 70 ug/L B
(months) Blood Lead Level* | - o ’
1o 12-24 j . 20 ‘ ' 0.03 L
24-36 | 18 002
36 -48 : - 1L 0.01
48 - 60 1.5 - 0
60-72 | .- 13 N
72 - 84 1.2 ' ‘ 0

- "Geometnc Mean'lead levels in blood ®probability of blood-lead level > lO p.g/dL

The blood lead levels for chlldren aged 12 - 84 months are below the action level '

(10 pg/dL). The Pyg values are below-the recommended protection level of five percent.

. There is no lead associated health risk for these age groups from 1ngest1ng surface water
/1nth1sarea S ‘ -

o e An adult blood lead model est1mated a geometrrc mean blood lead level of
2.1 ug/dL for adult workers based on the mean surface water lead of! 70 ug/L (see Table -

v . IS . . b . .
\‘ ) \ ) . - . } ‘ N
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12). As such adverse health effects to adults assoc1ated with lead exposures from this -
area are not expected. R : ' ‘

- “Area5: .Cheesequake Creek Inlet Westerrl Slag Jetty in Sayreville

Antimony; Arsenic and Copper:

A 5

Incidental ingestioh from soil: Based on an average concentration ofi 1,054
mg/kg for antimony, the average daily dose from ingestion was estimated to be 1.1E-03

- mg/kg/day and 1.3E-04 mg/kg/day for children and adults, respectively (see Table 10).

The adult dose is below the USEPA’s RfD for chronic oral exposure of 4E-04 mg/kg/day
and therefore non-cancer health effects are very unlikely. The child dose is above the
USEPA’s RfD. The chronic oral RfD for antimony is based on reduced-longevity, blood
glucose, and altered cholesterol- levels ofia group ofirats in an oral bioassay study. A .

‘lowest-observed-adverse-effect level (LOAEL) ofi0.35 mg/kg/day and an uncertainty
- factor ofi 1,000 were used to calculate the oral RfD. The average daily dose for children

is lower than the LOAEL by a factor of approximately 320. For children who access the

“jetty on a regular basis such as the assumptions used (5 days a week, 3 months a year),
- there is a-potential for non-cancer health effects from this exposure pathway, although
this is expected to be unllkely based on the LOAEL comparison. :

_For arsemc, the average daily dose _from mgestxon based on an average

~ concentration of 786 mg/kg was estimated to be 8.3E-04 mg/kg/day and 1.1E-04

mg/kg/day for children and adults, respectively (see Table 10). The adult dose is below
the ATSDR’s MRL for chronic oral exposure of 3E-04 mg/kg/day and therefore non-
cancer health effects are very imlikely. The child dose is slightly above the ATSDR s
MRL for chronic oral exposure ofi3E-04 mg/kg/day. The MRL is based on
hyperpigmentation, keratosis and possible vascular complications observed in humans
(ATSDR 2007). A no-observed-adverse-effect-level (NOAEL) of 8.0E-04 mg/kg/day
and an uncertainty factor ofi3 was used to calculate the MRL. The average daily dose for -
a child is approximately the same as the NOAEL. Although there is'a potential for non-
cancer health effects for children from this exposure pathway, it should be noted that the

) calculated dose is approximately the same as the NOAEL, i.e., a level at which no effects

were seen in a human study. Additionally; thé MRL in based on what is termed as less
serious health effects such as hyperpigmentation and keratosis. Therefore the likelihood

- of iany potentlal health effects from th1s pathway is low

The average dally dose from mgestlon oficopper. was estlmated to be 1.6E-03
mg/kg/day and 1.9E-04 mg/kg/day for children and adults, respectively (see Table 10).

. Thxs dose is below the EPA’s RfD for chromc oral exposure ofi 1 E- Ong/kg/day,

theréfore, non-cancer health effects are very unllkely

) Inctdental tngestton from surface water when- sw:mmtng The average daily
! dose from ingestion ofisurface water for antimony was calculated to be 2.8E-05
. mg/kg/day and 9.6E-06 mg/kg/day for children and adults, respectively (see Table 10).
This is below the USEPA RfD ofi4E-04 mg/kg/day and therefore non-cancer health_
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- . effects are very unlikely. The averageé daily dose from ingestion of surface water for . .
- arsenic was calculated to be 1E-05 mg/kg/day and 3.4E-06 mg/kg/day for children and
" adults, respectively (see Table 10). ‘This'is oelow the- ATSDR MRL ofi3E-04 mg/kg/day
and therefore non-cancer health effects are very unlikely.: For copper, the average daily
dose from ingestion was estimated to be 2.7E-05 mg/kg/day and 9.3E-06 mg/kg/day,
~ which are well below the ARSDR MRL ofi IE- 02 mg/kg/day (see Table 10) Non-cancer
effects from copper in surface water at this area are very unhkely ' '

Total Ingestlon Dose When the 1ngestxon doses for both pathways are
“combined, the total antimony dose is, calculated to be 1.1E-03 and 1.4E-04 for children
and adults, respectively (see Table 10) The child dose is above the USEPA’s RED for
chronxc oral exposure ofi4E-04 mg/kg/day. For arsenic, the total dose was calculated to
* be 8.4E-04 and 1.1E-04 for children and adults, respectxvely (see Table 10). The child
“dose is above the ATSDR’s MRL for chronic oral exposure ofi 3E-04 mg/kg/day.
Therefore the combined ingestion dose from ingestion ofisoil and ingestion of water
while swimming has the potential to cause non-cancer health effects in children for bpth
metals. As illustrated in the 1ngestxon from s011 section above, the likelihood is
cons1dered tobelow. -~ - _ - '

_Iﬂi: i Since the average soil lead concentration (52,499 mg/kg) is so high, the IEUBK .
" model can not used for evaluating this as this would yield blood lead levels above 30 - .
pg/dL. The model is not empmcally validated for blood levels above this value. Based
on comparison to the USEPA screening guidance value of 400 mg/kg and observed
activities such as walking, fishing, clamming,, crabbing, sitting on slag, eatxng/dnnkmg
" noted in this area, it can be concluded that lead- related health ef fects coiild result from
‘ exposure to adults and chxldren who recreate in this area. - : '

V_A‘rea 6 _haurenﬂce_Har}borﬁparkand'pl_aygro__und area N B

" Antimony and A;rsenic: :

. f
e Inctdental ingestion from soil: Given the descr1bed assumptlons about exposure
frequency and duration and an average concentration ofi11 mg/kg for antimony, the
average daily dose from ingestion was_estimated.to be.l.2E-05 mg/kg/day and 1.4E-06
— mg/kg/day for children and adults, , respectively (see Table 11). This dose is below the
EPA’s RfD for chronic oral exposure of 4E-04 mg/kg/day. Therefore, non-cancer health
. o _effects from ant1m0ny in soil at this area are very unlikely. For arsenic, the average daily
=== dose from mgestion was estrnlated to be 1.3E-05 mg/kg/day and 1. 5E-06 mg/kg/day for
- T77FF7 7 children and adults, respectively (see Table 11). This dose is below the ATSDR MRL
: ~and EPA’s RD for chronic oral exposure of 3E- 04 mg/kg/day “Non-cancer effects from

.27 7 arsenic in soil at this area are very 1m11ke1y

' Cancer Health Effects'

: — — The site- specxfxc 11fet1me excess cancer r1sk (LECR) 1nd1cates the cancer potent1a1
“of contamxnants LECR estlmates are us11a11y expressed in terms of excess cancer cases
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in an exposed population in addition to the background rate of cancer. For perspective,
the lifetime risk of being diagnosed with cancer in the United- States-is 46 per 100
individuals for males, and 38 per 100 for females; the lifetime risk of being diagnosed

- with any of several common types of cancer ranges approximately between 1 in 100 and
10 in 100, (SEER 2005). Typically, health guideline CVs developed for carcinogens are -
‘based on a lifetime risk of one excess cancer case per 1,000,000 individuals. ATSDR
considers estrmated cancer risks of less than one additional cancer case among one °
mrllron persons exposed as 1nsrgmﬁcant or no increased risk (expressed exponentrally as
10). _ _

Accordrng to the United States Department of Health and Human Servxces '
(USDHHS), the cancer class of. contammants detected at a site is as follows

1= Known human carcinogen - - -
_ 2 - Reasonably anticipated to be a carcinogen
'~ 3=Notclassified : :

Exposure doses for cancer rrsk assessment were calculated using the followxng
formula o -
. . ) . \\
CxIRxEF X ED

BW '._ AT

- . Cancer Exposure ,D'ose (mg/kg7day) =

Where C = concentration of contaminant in sorl (mg/kg) or concentratxon of
contaminant in water (ug/L); .
IR = soil ingestion rate (mg/day) or water 1ngestxon rate (L/day)
EF = - exposure factor representing the site- speclﬁc exposure scenario;’
ED = exposure duration (year)
BW = body weight (kg); and,
AT = averagrng time (year)

v

' The LECR was calculated by multrplyxng the cancer exposure dose by the cancer
slope factor

‘ ~ Antimony and copper are - not classrﬁed as carcrnogens Lead has been classified
as a carcinogen by the USDHHS® and the. USEPA The carcinogenicity of inorganic

" Jead and lead compounds has been evaluated by the USEPA (USEPA 1986, 1989). The

USEPA has determined that data from human studies are inadequate for evaluating the

o carcinogenicity of lead, but there are sufficient data from animal studies which

demonstrate that lead induces renal tumors in expenmental animals. In addition, there
are some animal studies which have shown evxdence of tumor induction at other sites
(ie, cerebral gliomas; testicular, adrenal, prostate, pituitary, and thyroid tumors). A
'cancer slope factor has not been derived for i morgamc lead or lead compi ounds sono’

3Lead and Lead Compounds are listed in the Eleventh Edition of the Report on Carcrnogens as “reasonably - '
_anticipated to be human carcinogens” (NTP 2006) - :
*Probable human carcinogen (B2)
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estimation of LECR can be made for lead exposure. Arsenic has been classified by the
USEPA and USDHSS as a known human carcinogen based on- sufficient evidence of
carcnnogen1cxty from human data (ATSDR 2007) Ingestion of elevated levels of -
inorganic arsenic has been associated with 1ncreased r1sk for cancer of the liver, bladder :
k1dneys prostate and lungs ‘ :

Based on the USEPA Exposure Factors (USEPA 1997, USEPA 2008) and site- .
specific conditions, the following assumptions were used to calculate the exposure doses
and the correspond1ng LECRs for adults from exposure to arsenic in surface soil and

surface water: K Lo L N
S Receptor | _ Ingestion | No. of Days of |7 Years Body.
Media ‘Population | - Rate.— Exposure Per | Exposed Weight
. \ opua ion | - Rate Year E p | ke
| Soil | somgday | 5 dm .
. L R g/day | 60 days (5 days. - | I
: " —| perweek,3 . | 30" 70
S“.rfa?e ' 10.07 L/day months per year) - -
water ‘ _

4

: The theoretical cancer risks from long-term exposure to arsenic in the six areas are
- 'presented in Table. 13 . e e } :
KArea l Exposure to an average s011 arsenic concentratlon ofi20 mg/kg represents .
- a slight increased theoretical cancer risk (the potential for.two excess cancers per
1,000,000 1nd1v1duals exposed) for adults who may contact contaminated soil in this area.-
 This theoret1ca1 excess cancer risk is not considered to be s1gn1ﬁcant The LECR was '
" estimated to be One €XCess cancer per 1,000,000 individuals exposed for the swimming
exposure scenarlo. ThlS, theoretical excess cancer r1sk,1s 1ot cons1dered to be significant.

L Area 2 The theoret1ca1 cancer r1sk from exposure to a11 average s011 arsenic
o concentratlon of 20 mg/kg and an average surface water concentration of 30 pg/L was -
_estimated to be two and three excess cancers per 1,000,000 111d1v1dua1s exposed,
. respectively. This représents a slight increased theoretical cancer risk for individuals
who access this area five days per week for three months ofithe year. This theoret1ca1
~excess cancer-risk is not cons1dered to be s1gn1ﬁcant e
" Area 5 At the mean soil arsen1c concentration ofi 786 mg/kg, an excess cancer
risk ‘ofiapproximately six cancer cases per 100,000 individuals was determined. This -
—calculated LECR is considered to.be-a low increased risk when compared to the ’
background risk for all or spec1ﬁc cancers. The theoretical cancer risk from exposure to
_....anaverage surface water arsenic concentration of 19 pg/L was estimated to be two excess
‘_ﬁj_ cancers per 1 00_0 000:- 1nd1v1dua1s exposed: This represents a slight increased theoretical
. cancer risk for 1nd1v1dua1s who.access this area five days per week for three months of
the year,: This theoret1ca1 excess cancer risk is not considered to be significant.
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“Area 6: Based on average arsenic concentratlon in soil (12 mg/kg), the calculated
LECR was determined to be approximately one excess cancer per-1,000,000.individuals.
This theoret1cal excess cancer risk is not considered to be significant.

Con'clusions ;
The completed exposure pathways, 1nclud1ng ingestion of soil and surface water
when swimming or engaging in recreational activities to adults and children, were
evaluated for six areas as specified by the USEPA comprising the Raritan Bay Slag site.
Non-cancer and cancer health effects of the contaminants of concern, which are
antimony, arsenic, copper and lead, were assessed in the previous section. Basedon
observed activity pattems at the site and the results of NJDHSS evaluation of the USEPA
sampling results, the following conclusions can be made for the six areas reviewed:

Area 1: This is the Laurence Harbor Seawall area that includes the slag area at
the base of the park on the waterfront (including along Margaret’s Creek). Observed uses
of this area are fishing, clamming, walking, dog walking, sitting on slag, and

~eating/drinking. Non:cancer health effects are not expected to-result from exposures to

antimony and arsenic in surface soil and water for children and adults accessing this area,
based on the assumptions used. The theoretical excess cancer risk from arsenic present.in

- soil and surface water was not considered to be significant. The potential for adverse

health effects to adults associated with lead exposures from this area are not expected
Child lead exposures were evaluated using the USEPA IEUBK lead model. It can be
concluded from the model results that if a group of one to four year olds were to visit the
site five days a week for a period of three months, more than 5 percent of them will have

~ blood lead levels above 10 pg/dL which is the blood lead level of concem established by
_ the U.S. Centers for Disease Control and Prevention. Prev1ous NJDEP samphng

“indicated elevated levels of antimony, arsenic, copper and lead in this area. Although the _

USEPA data results were not as consistently elevated as the NJDEP results;"it may be that

different areas were selected for sampling being that Area 1 encompasses a large area.
Based on previously detected elevated lead result and conclusions drawn from USEPA
data, NJDHSS concludes that this area represents a Public Health Hazard based on lead
exposures to ch1ldren Act1ons should be taken to restnct access to this area.

Area 2 2: This area- compnses the Laurence Harbor beach area between the Seawall

- and the first jetty. Observed uses of this area are walking, mnning, playing, sitting, lying -

on blanket, digging, shell/rock collecting, swimming, eating/drinking, ATV use, and
fishing from first jetty. Non-cancer health effects are not expected to result from

_ exposures to antimony and arsenic in surface soil and water for children and adilts

accessing this area, based on the assumptions used. The theoretical excess cancer risk -
from arsenic present in soil and surface water was Tiot considered to be significant. It can -
be concluded that if a group of one to seven year.olds were to visit the site five daysa -

-week for a period of three months, more than 5 percent of them will have blood lead
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* levels above 10 ug/dL The potentral for adverse health effects to adults assocrated wrth
“lead exposures from this area are not expected :

This area'is readrly accessrble to 1ndrvrduals as it is located near the main parking
area for the Laurerice Harbor beach area. Prevrously, based on an elevated lead hot-spot,
NJDHSS had made recommendations to restrict access to a part ofithe beachfront in this
‘area. Snow fencing was erected earlrer in 2007, but a site visitin December 2008
" revealed that the fence was in drsreparr The site visit also revealed that the fence was
easily circumvented at low tide. The majorrty ‘of the surface samples in Area 2 were
elevated above the USEPA Screenrng Guidance value for lead (400 mg/kg); these . .
elevated samplés were dispersed throughout this area. Furthermore, limited subsurface
: samples focused mostly on the previously sampled lead hot-spot area behind the snow
R fencing. Itis unclear how much subsurface soil in the main beach area has been
impacted by lead contamination. This is important to note as young children frequently
dig deep into the sand or bury themselves in sand as part ofitheir playing activities.
NJDHSS concludes that this area represents a Public Health Hazard based on lead -
exposures to chrldren Actrons should be taken to restr1ct access to this area.
. Area 3 This is the Laurence Harbor beach area between the first and second
‘ Jetty Observed uses ofithis area are walkrng, shell/rock collecting; and, ATV use. The
results for antimony and arsenic in surface soil were all rejected on the basis on
laboratory quality assurance/control therefore exposures to these metals could not be
= evaluated. There were two soil lead samples that were elevated above the USEPA
* Screening Guidance value. The IEUBK modél results show that the blood lead levels for -
_children aged 12-84 months are below the action level (10 pg/dL). The Pq values are
below the recommended protectron level ofi ﬁve percent. There is no lead-associated ‘
health risk for thesé age groups from ingesting soil in this area. The potential for adverse
~ health effects to adults associated with lead exposures from this area are not expected.
NJ DHSS concludes.that this- area represents an Indetermrnate Public Health Hazard
S based on unavarlabrlrty ofidata for antrmony and arsenic. S :

Area 4: Thrs beach area 1s between the third Jetty and Cheesequake Creek Inlet
eastern jetty. Observed uses are- walking, mming, playrng, lying on blanket, swrmmrng, .
- fishing, sitting, and eating/drinking. The soil samples were below the comparison level,
therefore health effects-associated with soil exposures are not expected for this area.
Non-cancer health effects are very unlikely for the swiniming exposure scenario.
.~ . Additionally, there is no lead associated health risk for children and adults ingesting

= surface-water-in this-area.- NJDHSS concludes that this area represents a No Apparent

. Public Health Hazard based on the evaluatron ofi data _
. 0o S _ : e

ST Area 5: This area oficoncern based on samplrng results is the Cheesequake Creek
- ~Inlet Westem Slag Jetty (where activities sich as walking, fishing; clammrng, crabbing,

- sitting on slag and eating and drinking have been noted). For children and adults who

- '~ aeeess-the jetty on a regular basis such as the assumptions used (ﬁve'days‘ a week, three

| _ months a year), there is a potential for non-cancer health effects from ingesting soil in-
this area, based on antrmony, arsenrc and lead levels present in the sorl Non—cancer

N o . - . S
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. health effects are-very unlikely based on the swimming exposure scenario with regard to
antimony and arsenic. At the mean soil arsenic concentration of 786 mg/kg, an-excess
cancer risk ofiapproximately six cancer cases per 100,000 individuals was determined.
This calculated LECR is considered to be a low lncreased risk when compared to the -~

rbackground risk for all or specrﬁc cancers. '

The surface son_l results (see Table 5) lfrom this area show an extremely high
'concentration' ofilead, present at levels hazardous to both adults and children (maximum
lead concentration of 198,000 mg/kg). Seven out of eight samples were elevated above

.' the USEPA Screening Guidance value. Based on comparison to the USEPA Screening

"Guldance value of: 400 mg/kg and observed activities such as walking, fishing, clamming,
: crabblng, sitting on slag, eat1ng/dr1nk1ng noted in this area, it can be concluded that there
~ is a potential for health effects associated with this area for adults and chlldren No one

~ . should be accessing this area and engaging in the above mentioned actiyities. NJDHSS

concludes that this area represents a Public Health Hazard based on potential health
~ effect associated with elevated levels of: antimOny, arsenic and lead in soil.

Area 6: Thisis the Laurence Harbor park and playground area where activities
such as walking, mnning, playing, sitting and eating/drinking have been observed.
Antlmony and arsenic were elevated in some samples; howeyer, it was determined that
- non-cancer health effects from antimony and arsenic in soil at this area are very unlikely.
The theoretical excess cancer risk from arsenic present in soil was not considered to be
significant. NJDHSS concludes that this area represents a No Apparent Public Health
Hazard based on evaluation ofidata. -Pica behavior was not specifically evaluated for
Area 6. Because the contaminant levels are low, even if.a pica child were to ingest soil
_ contamlnated with antlmony and arsenic, 1t would not llkely result in harmful health

.effects

: In summary, the NJDHSS and ATSDR consider Areas 1,2 and 5 to be a Public
Health Hazard based on data provided to NJDHSS as of November 2008. High lead
levels in surface and subsurface soil and in surface water could result in lead exposures of:
health concern from recreational activities as mentioned in detail above. Although

'NJDHSS and ATSDR are.aware that such activities are less likely to be occurring at the
~ present time (winter), it is sfrongly recommended that approprlate actlons be taken to

- ‘restrlct access before the summer season commences.

- - . : Recommendations
1. The USEPA should restrict access to the folloWing areas: the slag area at the base -
ofithe park on the waterfront (Area 1), the beach area between the Seawall and the

first jetty (Area 2), and the Cheesequake Creek Inlet Westem Slag Jetty (Area 5).

2. The USEPA should cons1der re- samphng areas for whlch laboratory samples were
reJected
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Public Health Action Plan (PHAP)

- The purpoSe ofa I;HAP is to ensure that this health assessment not only identifies
public health hazards, but also provides a plan of action designed to mitigate and prevent .

adverse human health effects resulting from exposure to hazardous substances inthe  _

environment. Included is'a commitment on the part of ATSDR and NJDHSS to follow

_"up on this plan to ensure that it is implemented. The pubhc health actions to be ‘
_ 1mplemented by the NJDHSS and the ATSDR are as follows .

| Publrc HealthActlons‘Undertal‘(en by NJDHSSV'and ATSDR

1. The NJDHSS and ATSDR reviewed available environmental data and other relevant
~ information for the Raritan Bay Slag site to determ1ne human exposure pathways and -

= " public health issues.

- 2. In2008,a Letter of Technical Assistance was prepared and iSsued by the NJDHSS

- recommending the installation of snow fenc1ng around a lead hot-spot in the beach
area 1n Area2, = -

3. The NJDHSS and ATSDR conducted two s1te Visits and met w1th USEPA staff to -
: 1dent1fy community concems. A :

PR

L Public Health Actions Planned by NJDHSS and 'ATS/DR_i o

,,,,,

- _ 1 Coples of th1s health consultatlon will be prov1ded to concemed res1dents in the

v1c1n1ty of the site via the townshlp llbranes and the Intemet

2. In cooperatlon w1th the USEPA publlc meetlngs can be scheduled if needed, to

discuss the ﬁndlngs of th1s report and to deterrmne and address any addltlonal
' community concems o : :

- -3. As addltlonal s1te-related contamination data (e.g:. from biota and slag) become

- available, the NJDHSS ‘and ATSDR will prepare health consultation(s) in order to.
evaluate the publlc health 1mp11catlons of potent1al contamlnatlon

7

1mplement1ng the recommendatlon and proposed actlons may determine the need for
additional actions at this site. The ATSDR and the NJDHSS will reevaluate and

A,,_;,expand the PHAP as warranted e M

ot St mr e f e e e
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Table 13: Calculated LECRs associated with Arsenic in surface soil and surface water

Arsenic

Exposure Dose

“Cancer Slope |

! a
Averagg Cone. (mg/kg/day) F(z:;tg(;{( ;/C(gl:‘) LECR
| Soil (mg/kg) _ | < i |

Areal 20 1.1E-06° 2E-06 -
Area 2 20 - ~ 1.1E-06 . 15 -2E-06
Area 5 786 43E-05 6E-05
Area 6 12 . 6.6E-07 1E-06
Surface Water (ug/L) ) -
‘Area 11 8.4E-07° | 1E-06
Area2 - 30 2.3E-06 1.5 -3E-06
Area 5 19 1.5E-06 ‘ 2E-06

: year exposure duratlon

Lifetime Excess Cancer Risk; "Adult exposure scenario: 5 days/week 3 months/year, 50
mg/day ingestion rate, 70 kg body weight and 30 year exposure duration; °Adult exposure
‘scenario: 5 days/week, 3 months/year 0.07 L/day 1ngest10n rate, 70 kg body- welght and 30
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Table 12: Adult Lead Model Results

Areal

ug/dL)

Desc_riptionoﬁ Exposure Variable - Units Area?2 . Area 3 Area 4
Lead concentratlon in water ug/L 62 1124 - 70
Water ingestion rate L/day 0.07 0.07 -- 0.07

: Absorptlon Fraction from water -~ 0.09 0.09 -- - 0.09
Soil lead concentration - ug/g 1474 526 321
Fetal/matemal PbB ratio - 0.9 09 | 09 09

| Biokinetic Slope Factor ug/dLper | 4 .04, 04 0.4

o . ug/day O , ,
Geometric standard deviation PbB - - 2.0 20 20 2.0
Baseline PbB 4 , ug/dL 120 . 2.0 2.0 20
Soil ingestion rate (including soil-derived S - ‘ ’
indoor dust) g/day 0.050 0.050 0.050 0.050
- 1 Total 1ngest10n rate of. outdoor soil and i ' o -

{ indoor dust -g/day N - -- -- --
Weighting factor; fraction of IRs+p
ingested as outdoor soil -~ -- -= -- --

| Mass fractlon of soil in dust -- -- -- -- --
Absorptlon fractlon (same for s011 and : - .
dust) - -- 0.12 0.12 0.12 . _0.12
Exposure frequency (same for soil and B D — -
dust)’ days/yr 240 240 240 . 240
Averaging time (same for soil and dust)’ days/yr 365 365 365 365
PbB of adult worker, geometric mean ug/dL 4.4 47 . 287 )20 0
Target PbB level of concem (e g., 10 ug/dL 100 | 10.0 100 I0.0
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Table 11: Area 6 - Coinp_arison of calculated eXposﬁr‘e doses with the Health Guideline CVs

Contaminantsof |, . 1« A Average Exposure Dose Heaith Guideline CVs Potential for
: Maximum | Mean | - (mg/kg/day) - Non-cancer | -
Concern , : : (mg/kg/day) :
» - . o Child | Adult , , Health Effects
1 Soil (mg/kg) - -' ' . _ _
| Antimony 31 o f 1;- J'1‘2E_'°-58‘  1.4E-06° - AE04RD) | . No
|Arsenic - | 144 | 12 | 13E-05 | 15E-06 C3E04(MRL) |  No

" 2Child soil ingestion exposure scenario: 5'da')'s/week, 3 month/year, 100 mg/day ingestion rate and 17 kg body weight; b Adult
-~ soil ingestion exposure scenario: 5 days/week, 3-month/year, 50 mg/day ingestion rate and-70 kg body weight
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Table 10: Area's - Comparison of calculated exposure doses with the Health Guideline CVs

e - .
Lol e 1 L

Contaminantsof ||yt | iean | gy Health Guideline CVs | oGl
L | | r Child | Adult T Health Effects
éb‘if (~mg/'kg) | . i

Anumony . 3,120 1,054 .| -LIE-03° | 13E-04° |  4g.04 (RfD) Yes
;1lh'senlc . 2,470 786 8.'.3‘E‘.0.4 1.1E-04 . 3E-04 (MRL)l ' Yes
Copper 1 4630 | 1485 | -1.6E-03.| 19E-04 " 1E-02 (MRL) No
Surface water (pg/L : . ) : '

, Antlmony | 62 ﬁ‘ 54 | 28E-05 ‘9.6E-06. 4E-04 (RID) No -
Arsenic 80 19 1.0E-05 | 3.4E-06 3E-04 (MRL) No
Copper 197 | 52 | 27E-05 |. 9.3E-06 1E-02 (MRL) No
»Total dose from 1ngestlon g B . | -. . . | |
Antimony 1.IE-03 | 14E-04 4E-04 (RD) Yes
Arsenic - 8.4E-04 | 1.1E-04 3E-04 (MRL) " Yes
Copper | 1.6E-03 2.0E-04 . 1E- 02 (MRL) No'

aChlld water ingestion exposure scenario: 5 days/week 3 month/year 0 05 L/day 1ngest10n rate and 17 kg body welght PAdult
~ water ingestion exposure scenario: 5 days/week, 3 month/year, 0.07 L/day ingestion rate and 70 kg body weight; ‘Child soil
ingestion exposure scenario: 5 days/week 3 month/year, 100 mg/day ingestion rate and 17 kg body weight; dAdult s01l 1ngest10n '

exposure scenario: 5 days/week 3 month/year 50 mg/day ingestion rate and 70 kg body welght
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" Table 9: Area 4- .Comp'ériéon of calculated e_xposure doses. with the Health Goideline CVs

L . - Average Exposure Dose |, i VP_otential for |
_ Congmmants of ‘Maximum | Mean | (mg/kg/day) Health Guideline CVs ' Non-cancer
oncern SR P . (mg/kg/day) Health Effects
- g | Child | Adult - S , ‘
‘Surface water (ng/L) -/ '- o ’ o |
Antimony -~ | .60 | 60 | 3,.213-0_5a | 1.1E-05f’. " 4E-04 (RfD) " No
| Arsenic -} - 16 15 | 79E-06 | 2.7E-06 . 3E-04(MRL) No-

-

*Child water ingestion exposure scenario: 5 days/week, 3 month/year, 0.05 L/day ingestion rate and 17 kg body weight; ®Aduh
water mgestlon exposure scenario: 5 days/week, 3 month/year, 0. 07 L/day ingestion rate and 70 kg body wexght ‘Child soil’
ingestion éxposure scenario: 5 days/week, 3 month/year, 100 mg/day ingestion rate and 17 kg body weight; ‘Adult soil mgestxon
exposure scenario: 5 days/week 3 month/year 50 mg/day mgestxon rate and 70 kg body weight - : ~
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Table 8:- Area2 - Compariso_n:of'cal'eulated e|Xposure _doses with the Health Guideline CVs .
S o . $ { g S ) ! , . :

Contammants of

Average Exposure Dose

Potential for

Concern - ;MaXirrrﬁ_rrl Mean (mg/kg/day) Healt(l:n(g;;l:::/eil;r;e CVS Non-cancer |
| . . | led [ Adult__ | Health Effects
- vSoil(mzl_(_g\):' o o \

| Antimony 74 20 | 21805 ' 2.6E-06 4E-04 (RID) No

Arsenic - . 91 20 | 21E-05° | 2.6E-06 3E-04 (MRL) No
: ‘Surface water (pg/L) . R ‘ A - T ’ B
Antimony 20 | 15 | 10805 | 34606 | aposem) - No
Arsenic « 36| 30 | 16B0s [ 54B-06 3E-04 (MRL) No

Total dose;from rlrrge}etion —i ' | A _ - ‘ ' ;
Antimony L | 3.1E-05 6.0E-06 ‘-'4E-04'(RfD) No
Arsenic . - - 3.7E-05 8.0E-06 3E-04 (MRL) No

4v“Ch11d soil ingestion exposure scenario: 5. days/week, 3 month/year, 100 mg/day ingestion rate and 17 kg body weight; bAdult -
soil ingestion exposure scenario: 5 days/week, 3 month/year, 50 mg/day ingestion rate and 70 kg body welght °Child water

. ingestion exposure scenario: 5 days/week, 3 month/year, 0.05 L/day ingestion rate and 17 kg body weight; Adult water .

i

[
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1ngestlon exposure sc:enarlo 5 days/week 3 month/year 0.07 L/day 1ngestlon rate and 70 kg body welght
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A. » Table 7: Area 1- Comparlson of calculated exposure doses w1th the Health Guldellne CVs |

i
I I -

g Contaminants of

Average Exposure: Dose

Health Guideline CVs

Potential for

: aChlld soxl lngestlon exposure scenario: 5 days/week 3 month/year 100 mg/day mgestlon rate and 17 kg body welght bAdult.-
- soil ingestion exposure scenario: 5 days/week, 3 month/year, 50 mg/day ingestion rate and 70 kg body welght °Child water -

|

R e v | TR | | |
| soil (mg/kg) B o | |
| Antimony _ 120 | 35 | 37805 | 45E-06° 4E-04 (RID)  No
Arsenic. 8 20 | 21E-05 | 26B06 | . 3E.04(MRL) No
Surface water (ug/L) B _ I . | '
Antimony © 60 30 | 1eB0s | 54E-06" | 4p.04 RiD) No
| Arsenic 25 - 11 5.8E-06 | 2.0B-06 3E-04 (MRL) No
Total dose from mgestxon : . ' B
| Antimony . - | s3e-05 | 9.9E-06 4E-04 (RID) No
Arsenic -2.7E-05 4.6E-06, : 3E-04 (MRL) No .

_ ingestion exposure scenario: 5 days/week, 3 month/year, 0.05.L/day ingestion rate and 17 kg body weight; Adult water -
. mgestlon exposure scenario: 5 days/week 3 month/year 0. 07\L/day mgestlon rate and 70 kg body weight
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"Table 6a: Area 6: Laurence Harbor park and playground area.

Surface Soil (0—27)

Cohtaminant

\-

Range
(mg/kg)

Average.
(mg/kg) .

Comp'ari'son: Value
(CV) (mg/ke)

Number of .
Exceedances of .
.CV/No. of
- Samples Taken,

Antimony

-~ 036 -31

11

20 (RMEG)

6/25

Arsenic

0.84 - 144

12

19 (NJRDCSRS).

2/25

Copper

3.9-131

21

500 (EMEG)

0/25

31

Lead

~ '89-98 .

..~ 400 (USEPA)

0/25 -

~ Table 6b: NJDEP May — July 2007 surface soil (0-3”) sampling results

" __Cor_it‘am_'in‘ant
P J - :

. Range
Smg/kg)

‘Average
- (mg/kg)

'.Coniparisbn |
Value (CV) - .

| (megke)

Number of
Exceedances of

. CV/No. of
Samples Taken

Antimony -

0.86-2.8-

1.7

20 (RMEG) _

- 0/3

Arsenic-

2-13 .

7

19 (NJRDCSRS)

0/3 .

35

0/3

| Lead:

T 81-71

400 (USEPA) _

e
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Table 5: Area 5: Chees‘quaké Creek inlet western slag jettv in Sayreville o

é

30-2,150

35

Surface Soil
- o | Comparison Number of
Contaminant | "Rang'e (mg/kg) Avergg‘e Value (CV) | Exceedances of
© i (mg/kg) ' (mg/kg) CV/No. of
: : Samples Taken .
| Surface (0-2”) ' L .
Antimony 11-3,120° 1,054 .20 (RMEQG) 7/8
Arsenic 19.- 2,470 786 19 (NJRDCSRS) }: 7/8
| Copper < 175 -4,630 1,485 | 500 (EMEG) 4/8
| Lead 231 - 198,000 | -52,499 400 (USEPA) 7/8
Sub-surface (6-18”) s B .
Antimony = 7-419 144 |- 20 (RMEG) 1/3
Arsenic . - 8-228 84 19 (NJRDCSRS) 173
Copper 34-489" 200 500 (EMEG) - 03
Lead 172.-21,500 | 7,468 | 400 (USEPA) . 213
Surface Water : :
| - - o Averag'e. Con-lparisonv EXI::el?i:fllc.eosfof
Contammé'nt .Range (ng/lL) | mgly | Va(l:;/SV) CV/No.of - |
‘ : ‘ - . Samples Taken
Antimony 2] =62 54 - 4 (RMEGQG) - 1212
Arsenic 2.5-80 19 3 (EMEG) 912 -
Copper . - 25-197 52 - 100 (EMEG) - 2/12
Lead 3.4-1,810 378 - 15 (MCL - - 4/12
o | Action Level) '-
Sediment L
o Range Average - Comparison EXI::el?igfll;eosfof -
Contaminant |, 0kg) | (mgke) V?l"‘l‘ge/l(((gj)v ) CV/No. of
. _ I N . Samples Taken
Antimony «1-3,270 - 369 20 (RMEG) - 6/14
Arsenic - 3-2,100. | -234 19 (NJRDCSRS) . 6/14
Copper 11-2,050 282 '~ 500 (EMEG) . 2/14
Lead 572 400 (USEPA) - - 39
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'Table 4 Area 4: Laurence Harbor Beach Area between thlrd |etty and

. Cheesequake Creek inlet eastern jetty

Surface Soil 0-2")

Contarninant

Range

_(mg/kg)

Average

(mg/kg) |

Comparlson
Value (CV)
(mg/kg)

Number of
Exceedances

of CV/No. of

Samples
Taken

| Antimony -

6-7 .

6.2

20 (RMEG)

0/25

‘| Arsenic - -

1.9-9.2 -

3.1

19 (NJRDCSRS)

0/19

Copper-

0.7-15

2.8

~ 500 (EMEG)

0/19

Lead-

- 1.7-94 -

14 -

400 (USEPA)

0/25

\

5

’ Surfaée Water .

Contaminant

" Range
- (ng/L)

Average | .
| (el

.Comparison

Value (CV) (jig/L).

Number of
Exceedances
of CV/No. of

Samples
Taken

Antimony

60 - 60

60

4 (RMEG)

6/6

Arsenic.

12-16

15

3 (EMEG)

6/6-

Copper ~ |

4-25

16

100 (EMEG)

0/6

[Lead —

39-99

70

715 (MCL Action
Level)

4/4

. Sediment -

. Y
v

‘Contaminant | -

~ Range

(mg/ke)

| Average

(mg/ kg)

_ Comparlson
Value (CV)

(mg/kg)

Number of
Exceedances

.of CV/No. of

Samples
Taken

Antimony -

6.1-85 |

6.9

20 (RMEG)

0/20

| Arsenic_ ..~

C1.1-37 |-

22

19(NJRDCSRS)

0/19

0.44-43.

1.1

500 (EMEG)

0/19

- Copper

Lead

1.2-11

33

-0/19

400 (USEPA)
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Table 3a: Area 3: Laurence _Hai‘bo?‘ Beach: _Area" between first and second jetty

Surface Soil (0—2”)

NA: Not Available as all sample results were rejected

: , : Number of
Contaminant Range | Average | Comparison Value | Exceedances of
- (mg/kg) (mg/kg) | (CV)(mg/kg) | CV/No.of
- ’ - . - | Samples Taken
Antimony NA NA 20 (RMEG) | NA
Arsenic NA NA 19 (NJRDCSRS) NA
Copper 4.2-176 20 500 (EMEG) 0/10
Lead 109 - 935 321 400 (USEPA) 2/10

Table 3b: NJDEP May — July 2007 surface soil (0-3”) sampling results

: _ . o - Number of |
ST Range Average | Comparison Value | Exceedances of
‘Contaminant{ 1) | (mgke)| (CV)(mgkgy | CViNo. of
_ : : : Samples Taken
| Antimony 9.3-18 14 |-~ 20(RMEG). ;02
_Arsenic - 15-24 20 19 (NJRDCSRS) 12
| Lead 245 - 260 253 400 (USEPA) - 02 .
, J
o
C
A
. \ .

© 33




- - cont-

Table 2a:

Area 2: Laurence Harbor Beach: Area between Seawall and
first jetty ' T
Sediment - L
| . | Comparison Number of '
‘| Contaminant Range [ Average | Value (CV) , Exceedances of
A (mg/kg) (mg/kg) |- (mg/kg) CV/No. of
' ‘ 48 Samples Taken
Antimony 4.6-33 13 20 (RMEG) 2/12
Arsenic 5.1-56 17 19 (NJRDCSRS) ~3/12
| Copper 13-47 042 500 (EMEG) 0/12
Lead | 200 -533 22 400 (USEPA) 4/12 -

_ Table 2b: NJ DE'_P' May - July 2007 surface soil (0-3”) S'ampling results

B Range "Average | Comparisonl Ei?cj:el:ll:lenl;:sfof
_Coptammant (mgkg) | mgks) | V?ll:e/l((CAV) CV/No. of
R g/ke) Samples Taken
Antimony 18-68 | 5I 30 (RMEG) _ 273
Arsenic 26-55 | 40 19 (NJRDCSRS) 3/3
Lead 334 - 1,090 690 400 (USEPA) 2/3
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Table 1b: NJDEP'May ~ July 2007 surface soil (0-3”) sampling results

Number of

. Range Average Comparison | Exceedances |-
Contaminant ' - "Value (CV) | of CV/No. of | -
SR | '(‘mg/kg) (lqg(kg)  (mg/kg) Samples
. ' - e - * Taken
Antimony .46-12900 | 1,337 . 20(RMEG) ©20/23
Arsenic 24 - 3,350 . 365 19 (NJRDCSRS) | ~  22/22
Copper - 43-3,590 668 500 (EMEG) = | 7/15
Lead 155-142,000 | 18,503 | - 400 (USEPA) 2224

Table 2a: -\Ar_lea~2: Lgl_l;enée Harbor Beach: Area Betv_véen Seawall and

31

- first jetty
“Surface Soil - S
' : . Number of
o Range A\;erage Comparison | Exceedances
Contaminant |- (mg/kg) ' (mg/kg) Value (CV) of CV/No. of
(mg/ke) gike (mg/kg). Samples
- o S : : o Taken -
| Surface (0-2”) , , - : L '
| Antimony - - |~ 0.8-74 20- . |20 (RMEG) 6/16
'Arsenic: 32-91 | 20 19 (NJRDCSRS) - 6/16
Copper ' 2.8-114 29 - 500 (EMEG) 0/17
Lead 58 - 1,630 526 | 400 (USEPA) 7/12
Sub-surface (6-18”) - - ' -
Antimony 18- 832 - 332 20 (RMEG) o 3/4
Arsenic 20 - 602 238 19-(NJRDCSRS) 4/4
Copper - .27 - 704 - 338 - 500 (EMEG) 4/4
Lead - 649 - 23,800 11,025 | 400 (USEPA) 4/4
-Surface Water - _ _
' : " Number of
: | I Comparison Exceedances
Contaminant | Range (ug/L) | Average Value (CV) | of CV/No. of
ont: ge (ug/l L) e :
: ' (ng/ (ng/L). - Samples
. : : B '  Taken
Antimony T 12:29 19 4 (RMEG) ' ©6/6
Arsenic 25-36. 30 . 3 (EMEG) 6/6
| Copper 22 - 83 53 100 (EMEG) 06 .
"~ | Lead . 686-1,780 | 1,124 15 (MCL Action 6/6 ..
1 v - Level) o




Table la: Area 1: Lhufénée_Harbdr Seawall: -Sl-ag' area at the base of bthe'park

30

‘Surface Soil .
: o \ _ ) 1N Co_mparison' : Number of |
Contaminant | Rang¢ Average . Value (CV) Exceedancgs of
_ . (mg/kg) | (mg/kg) (mg/kg) - CV/No. of .
. : ' : | Samples Taken
Surface (0-2”) - - o N , \
| Antimony 6.9 -120 35 20 (RMEG) . 3/6
Arsenic 0.76 —48 - 20 19 (NJRDCSRS) 3/6
Copper - A 1.3-315 75 500 (EMEG) -~ 0/11
Lead | 11-10,200] 1,474 | 400 (USEPA) 6/11
Sub-surface (6-127) Lo e
Antimony NA* NA ' 20 (RMEG) . NA
Arsenic NA . NA 19 (NJRDCSRS) “NA
Copper 2.7-51 22 500 (EMEG) 0/4
Lead , 23-1,100 525 400 (USEPA) - 2/4
* Not Available ' S .
- Surface Water _
: o Range | Avefage Compai’ison E}:::I::i:ﬁ::;fof
Contaminant { . ry | (ug/L) Va(';:;/gv-) CV/No. of
- R B e ‘Samples Taken
-Antimony 14-60 | 30 4 (RMEG) 16/24
Arsenic 10-25 11 3 (EMEG) 24024
Copper 22-53 21 100 (EMEG) - 0/24
Lead- 10-298 62 | 15(MCL Action 1724
o - : Level) o
Sediment v
R e _ Compai’ison Number of
Contaminant Rapge _ Average Value (CV) ' Exceedanges of
- . (mg/.kg_)v | (mg/kg) " (mg/kg) CV/No. of
a . -~ | Samples Taken
Antimony 0.63-33 9.7 - | 20(RMEG) | 3721
Arsenic 1.3-23 79 19 (NJRDCSRS) |} 121 -
Copper 1.4-117 22, 500 (EMEG) 021 -
Lead 7.3 -5,860 433 400 (USEPA) 9/32 .

i




CERTIFICATION

‘The health consultatlon for the Rantan Bay Slag site, Middlesex County, New Jersey was
" prepared by the New Jersey Department ofiHealth and Senior Services under a ’
, cooperatlve agreement with the Agency for Toxic Substances and Disease Reglstry Itis
in accordance with approved methodology and procedures ex15tmg at the time the publlc
health assessment was initiated. :

S Gr(goryql Ulirsch, MS, PhD

Technlcal Project Officer, CAT, CAPEB, DHAC
Agency for Toxic Substances and Dlsease Regrstry
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The Division of Health Assessment and Consultatlon (DHAC), ATSDR has revrewed
this health consultatlon and concurs wrth its ﬁndmgs

Team Leader, CAT, CAPEB DHAC
Agency for Toxic Substances and Disease Registry
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